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F e e d in g  C o tto n se e d  M ea l  
to D airy  C o w s .
BY C. F . CURTISS.
T he extensive introduction of cottonseed meal into th is 
sta te  during the period of h igh  priced grain  prevailing in  the 
early  part of the past year led to many inquiries a t th is 
station as to how much of the product could be safely and 
judiciously fed to domestic animals. We are now feeding 
cottonseed meal to fatten ing  cattle, in  supplem enting a corn 
ration, a t the rate  of pounds per head daily with entirely 
safe and satisfactory results. We have also in like m anner 
fed as h igh  as seven pounds per head daily w ithout injury, 
though the economy of feeding as heavily as th is is doubtful. 
T he result of feeding cottonseed meal to hogs has been pub­
lished in bulletin No. 28 and th is  expeiitnent was conducted 
to determine the effect of cottonseed meal upon the flavor, 
and other qualities, of butter when fed to dairy cows.
PLAN OF TH E EXPERIMENT.
Five grade short-horn cows th a t had recently calved were 
used through six test periods. T he first period consisted of a 
determ ination of the quality of butter made from a grain  ration 
of corn and cob meal and bran, fed a t the rate  of twelve pounds 
of corn and cob meal and six pounds of bran per head daily. 
D uring the second period two pounds of cottonseed meal were 
substituted for two pounds of the bran previously used. In
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the  th ird  period the cottonseed meal was increased to three 
pounds and the bran correspondingly reduced and the same 
process continued during the fourth, fifth and sixth periods, 
when all of the six pounds of bran was replaced by an equal 
amount of cottonseed meal and the cows were each eating 
twelve pounds of corn and cob meal and six pounds of cotton­
seed meal per head daily w ith one exception, and in  th a t  case 
eleven pounds of corn and cob meal and six of cottonseed 
meal were fed. During the first, second, and th ird , periods 
each cow had daily twelve pounds of corn fodder and four 
pounds of hay, and during the fourth, fifth and sixth periods 
the coarse Joed was lim ited to twelve pounds of hay per head 
daily.
T be cows were of cheap stock purchased especially for th is 
experiment and fed heavily of grain  in order th a t they 
m ight be turned off for beef a t the completion of the invest­
igation. A  daily milk record was kept and the milk tested 
for bu tter fa t during each test period. T he feeding and m ilk­
ing  was done in a comfortable well kept dairy barn and the 
cows turned into a  dry lot occasionally for exercise. In  
changing from one ration to another the changes were made 
w ith in  the fiist six days, following which, four days interven­
ed before the next test period begun. T he test periods were 
two days each or un til the required amount of m ilk was ob­
tained in satisfactory condition for m aking a  test of butter. 
During the test periods all m ilk was taken directly to the 
college creamery and there handled as reported in another 
place by those in  charge. Samples of each lot of butter were 
scored a t the creamery by Messrs. G. L. McKay and F. L. 
Kent, and in  Chicago by the commission firms of Price & 
K eith and A. H. Barber and analyzed in  the Chemical 
Laboratory by Dr, J. B. Weems and W. H. Heileman. T he 
detailed reports of th is work are as follows:
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U T T E R  N o .  1.
CORN A N D  COB M E A L  A N D  B R A N  P E R IO D .
R ep o rt of w ork  done in  C ream ery  by  F . L . K en t.
Pounds of milk received and dates—175 pounds, A pril 12 
and  13.
Condition of milk when received—Good.
How handled—Separated by hand separator, cream kept in 
cooler, churned April 15
Acidity and time of ripening- cream—acidity 33, ripened 50 
hours.
Tem perature of churning-—52 degrees.
W orking of butter—W orked A pril 16 with hand ladle.
Q uantity and kind of salt used—7Yi ounces, Worcester.
Pounds of worked and salted butter made—7% .
Percentage of bu tterfa t in skim milk—trace.
Percentage of bu tterfa t in  butterm ilk—.15.
Q uantity and kind of color used—1 dr. Wells, Richardson
&  Co.
Flavor. Grain. Salt. Color. Total,
Score by F . L. K ent 
a t  creamery A pril 1 8 . . . . . .42 29 9 13 93
Score by G. L. McKay 
a t creamery April 18.. . . . .40 29 9 14 92
Score by A. H. Barber 
a t Chicago A pril 19 . . .42 29 10 15 96
Score by Price & K eith 
a t  Chicago A pril 20.........., , .40 25 8 13 86
REPORT OF CHEMISTS.
D ate received—A pril 16.
Condition—Good, fresh butter.
M elting point o f fa t—34.35 degrees C.
ANALYSIS.
W ater...................................................................... ....................................13.89
F a t ...............................................................................................................81.75
C a se in .............................................................................................................. 98
S a lt and a sh ............................................................................................. 3.38
V olatile acids for five gram s of f a t .............................................. 30.95 cc
Saponification  equivalent, 1 gram  fa t equals .................. 238.6 m g KOH
Iodin absorption num ber.................................................................... 34.82
Insoluble acid s.........................................................................................88.71
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TWO POUND COTTONSEED MEAL PERIOD.
Report o f work done in  Creamery by  F . L . K ent.
Pounds of m ilk received and dates—211 lbs. A pril 29 and 30.
Condition of m ilk when received—Good.
How handled—Separated morning's of A pril 29 and 30.
Acidity and time of ripening cream—Acidity 36, time, 28 
hours.
Tem perature of churning—53 degrees.
W orking of butter—W orked w ith  hand ladle.
Q uantity and kind of salt used—10 oz. Worcester.
Pounds of worked and salted butter made—9 lbs. 10 oz.
Percentage of bu tterfa t in  skim milk—.05.
Percentage of bu tterfa t in butterm ilk—.1.
Q uantity and kind of color used—1 dram. Wells, Richard­
son & Co.
Flavor. Grain. Salt. Color. Total.
Score by G. L. McKay
at creamery May 3 .................. 41 30
Score by A. H. Barber
a t C hicagof..........................  41* 28
Score by Price & Keith
a t Chicago May 6.................... 42 29
Score by McKay & K ent 
a t creamery May 14 .............. 41 30
•Butter soft when receive .
+The exact date of scoring was not in all cases reported from hicago but the but­
ter was uniformly forwarded by express the same day that it w s scored at the col 
lege and was probably scored very soon thereafter.
REPORT OF CHEMISTS.
D ate received—M ay 3rd.
Condition—F resh , tw o days old.
M elting point o f fa t—35.07 degreee C.
ANALYSIS.
BUTTER JNCo. 2.
W ater.............................................................................................................9.45
F a t ................................................................................................................ 85.79
C asein .......................................... . ............................................................... 1.04
S a lt and a sh ................................................................................................3.72
V olatile acids for 5 gram s o f fa t ...................................................... 30.33cc
Saponfication equivalent, 1 gram  eq u a ls................................ 250.5 m g KOH
Iodin absorption num ber.....................................................................34.37
Insoluble a c id s..........................................................................  ...89 .02
R e m a r k s —Butter remained in jar in stock room for some time, may have lost 
gome moisture.
10 13 94
10 13 92
10 14 95
10 13 94
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B U T T E R  N o .  3 .
THREE POUND COTTONSEED MEAL PERIOD. 
Report of work done in  Creamery by F . L. K ent.
Pounds of milk received and dates—168 lbs. May 9 and 10. 
Condition of m ilk when received—Good.
How handled—Separated with hand separator.
Acidity and tim e of ripening- cream—acidity 34, time 28 hrs. 
Tem perature of churning—52 degrees.
W orking of butter—worked p. m. after churning.
Q uantity and kind of salt used—7 oz. Worcester.
Pounds of worked and salted butter made—7 pounds. 
Percentage of bu tter fa t in skim milk—trace.
Percentage of butter fa t in bu tter milk—.1 
Q uantity  and kind of color used— ^  dr. Wells, R ichardson 
& Co.
Flavor. Grain. S a lt. Color. T o ta l.
Score by McKay & K ent
a t creamery May 14........
Score by A. H. Barber
a t C h ic a g o ......................
Score by Price & K eith 
a t Chicago Mt.y 1 6 , . . . .  
Score by McKay & K ent 
a t creamery May 29,
42 28%  9 13y2 93
40
42 30 9 15 96
42
29 9
29 9
14 92
14 94
REPORT OF CHEMISTS.
D ate recieved—May 14.
Condition—Fresh churned M ay II. 
Melting- point o f fa t—34.85 degrees C.
ANALYSIS.
W ater.....................................................................
F a t ..........................................................................
C asein ...................................................................
S a lt and a sh ......................................................
V olatile acids for 5 gram s of fa t ................
Saponification equivalent, 1 gram  equals
Iodin absorption n u m b e r ............................
Insoluble ac id s..................................................
,236.2m gK O H  
32 57 par cen t  
. . .8 9 .0 0  “
15.81 
.76.46 
. 1.53 
. 6.26 
29.95cc
Rem AR s—Small sample and salty.
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B U T T K R  r < I o . 4 .
FO U R  PO U N D  C O T T O N SE E D  M E A L  P E R IO D .
R eport o f w ork done in  C ream ery  b y  F . L . K en t.
Pounds of milk received and dates—196 lbs. May 25 and 26. 
Condition of milk when received—Good.
How handled—Separated w ith  hand separator.
Acidity and time of ripening cream—Acidity 34, time 48 
hours.
Tem perature of churning—52 degrees.
W orking of butter—K ept in refrigerator un til f ollowimg a. m . 
Quantity and kind of salt used—8 oz. Worcester.
Pounds of worked and salted butter made—8.
Percentage of butt erf a t  in  skim milk—trace.
Percentage of bu tterfa t in butter milk—.1
Q uantity and kind of color used—1 dr. Wells, Richardson &
Co.
Flavor.
Score by F . L. K ent a t
creamery May 30, ..................42
Score by G. L. McKay
a t creamery May 30................42
Score by A. H. Barber
a t Chicago June 3....................40*
Score by Price & Keith
a t Chicago June 5 , ..................42
Score by McKay & Kent 
a t creamery June 14,..............41
•We think the flavoring was O. K. when made. The sample was badly heated 
when received, which we think the cause of the oil flavor.
REPORT OF CHEMISTS.
D ate received—June 1.
Condition—O. K ., churned M ay 28.
M elting point o i fa t—33.6 degrees C.
ANALYSIS.
W ater.................................................................................................... 12 60
F a t ........................................................................................................ 81.66
Casein ....................................................................................................... 97
S a lt and a sh ......................................................................................  4.77
V olatile  acids for 5 gram s of f a t .............................................. 31,42 cc
Saponification equivalent 1 gram  equals. ..................... 252.3 m g KOK
Iodin absorption n u m b er..........................................................  35.34 per cent
Insoluble a c id s ...................................................................... . 89.20 per cent
Grain. Salt. Color. T otal.
28 10 14 94
29 9/4 14 95
28 9 14 91
30 10 15 97
28 10 14 9S
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rsio. s.
F IV E  PO U N D  C O T T O N SE E D  M E A L  P E R IO D .
R ep o rt o f w ork  done in  C ream ery  by  F . L . K en t.
Pounds of milk received and date—188 lbs. June 5 and 6. 
Condition of milk when received—Good.
How handled—Separated w ith hand separator.
Acidity and tim e of ripening cream—Acidity 36, time 24 
hours.
Tem perature of churning—53 degrees.
W orking of butter—Worked June 8.
Q uantity and kind of salt used—7 oz. W orcester.
Pounds of worked and salted butter made—7}4 
Percentage of bu tterfa t in  skim milk—trace.
Percentage of bu tterfa t in butterm ilk—.1 per cent.
F lavor Grain S a lt Color T ota l
Score by F . L. K ent
a t creamery June 14......................40 29 10 14 93
Score by G. L. McKay
a t creamery June 14......................39 29 10 14 92
Score by A. H. Barber
a t Chicago .............. ....................... 43 29 9 12* 93
Score by Price & K eith
a t C h icago ...................................... 41 30 10 12f 93
Score by F . L. Kent
a t creamery June 24 ....................38 29 10 14 91
Score by G. L. McKay
a t creamery June 24......................35 28 10 14 87
♦Trifle mottled. 
tLigbt.
REPOPT OF CHEMISTS.
D ate received—June IS.
Condition—O. K.
M elting point o f fa t—35 degrees C.
ANALYSIS.
W ater................................................................................................... 11.85
F a t........................................................................................................  82.74
C asein..........................................................................................................93
S a lt and a sh ....................................................................................  4.48
V olatile acids for 5 gram s of fa t .............................................29.13 cc
Saponification equivalent, 1 gram  fat equals...................... 229.4 m g. KOH
Iodin absorption num ber.......................................................... 36.38 per cent.
Insoluble acids ..............................................................................  87.8 per cent.
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BUTTER No. 6.
S IX  PO U N D  C O T T O N SE E D  M E A L  P E R IO D .
R ep o rt o f w ork  done in  C ream ery  by P . L . K en t.
Pounds of milk received and date—172 June 18 and 19. 
Condition of milk when received—Good.
How handled—separated w ith hand separator.
A cidity and time of ripening- cream—acidity 34, tim e 28 
hours.
Tem perature of churning—52 degrees.
W orking of butter—worked following p . m.
Q uantity and kind of salt used—7 oz. Worcester.
Pounds of worked and salted butter made—7 1-2 
Perceatage of bu tterfa t in  skim milk—trace.
Percentage of bu tterfa t in  butterm ilk—.1 per cent.
Flavor. Grain. Salt. Color. T otal.
Score by F . L. K ent 
a t creamery, June 24, . 
Score by G. L. McKay 
a t creamery, June 24, . 
Score by A. H. Barber
41
40 2 9 1 0  13}4 93
29 10 13 93
a t Chicago,....................
Score by Price & Keith
a t Chicago, ................
Score 1»y F . L. K ent 
a t creamery, July  11 
Score by G. L. McKay 
a t creamery, July 11, .
39 28 9)4 13 89%
41 30 7* 12f 90
39 29 10 13 91
39^2 29 9'/2 13 91
•Too heavy. tToo light.
REPOET OF CHEMISTS.
D ate received—June 25.
Condition—O. K. Sm all sam ple. 
M elting point or fa t—35.03 degrees C.
ANALYSIS.
W ater....................................................................................
Fa».........................................................................................
C asein ..................................................................................
S a lt and a sh ......................................................................
V olatile acids for 5 gram s of f a t ............................
Saponification equivalen t, 1 grm . fa t equals
Iodin absorption num ber..............................................
Insoluble acid s.................................................................
31. cc
229.6 m g KOH  
30.13 per cent. 
87.90 per cent.
8.75
86.10
1.24
3.91
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In  reference to scoring- of last sample of butter, letters 
were addressed to A. H. Barber and Price & K eith inquiring 
if  they could assign any cause for the inferior flavor of the 
butter last scored and to w hat, if anything, they attributed 
the low score, From  Mr. Barber no reply was received. 
Price & K eith replied as follows:
“ Your favor of the 2nd is received. T he butter has an  
off flavor; cannot tell whether it  was in  the milk or in th e  
treatm ent of the cream, the butter seemed to be fairly  well 
made, still the cream, m ight have been handled in  such a way 
as to cause the off flavor; m ight have been on account of some 
bad water or ice, or som ething of th a t kind, or it  is barely 
possible the sample of butter set on som ething th a t smelled 
bad on the way to Chicago th a t would give a  bad flavor. We 
are sorry we are unable to decide w hat was the cause of the 
off flavor. 1 Yours respectfully,
P r i c b  &  K e i t h . ”
From  the foregoing it will be seen th a t  tn e  quality of 
bu tter is not m aterially affected by the use of cottonseed meal 
in the dairy ration, or a t least not until five pounds per head 
daily is exceeded. W hile the score is in no case high, owing 
m ainly to the difficulties encountered in  handling so small a 
product, and does not fully represent the standard work 
of our dairy departm ent as may be seen from the report pre­
sented by Mr. McKay in  another part of th is bulletin; yet the 
comparison made and the opportunity afforded for studying 
the effect of cottonseed meal when constitu ting a prom inent 
part of the dairy ration is quite satisfactory. Care was taken 
to have all of the milk handled both in  the creamery and out­
side in  such a m anner as to furnish uniform  conditions, for 
comparison of results, and Mr. K ent who had charge of the 
butter m aking was instructed to observe the same uniform ity 
in th a t feature of the work.
T he  average score on flavor ranged from 41 in period one 
on corn and cob meal and bran, to 41.5 in period four where 
the  cows were having four pounds of cottonseed meal per head, 
daily. I t  will also be noticed th a t in th is case Mr. Barber a t 
tributed his low score on flavor to the heated condition of the 
butter. In  periods five and six when the amount of cottonseed 
meal fed was five and six pounds respectively per head daily, 
the scores were 40 3-4 and 40 1-4, thus the score on flavor of
9
Curtiss: Feeding cottonseed meal to dairy cows.
Published by Iowa State University Digital Repository, 1894
butter ranged nearly as h igh  on five and six pounds of cotton­
seed meal in  the ration as when the cows were fed on a grain  
ration of corn and cob meal and bran. T he letter of Price & 
K eith in reference to the off flavor of the six pound lot indi­
cated th a t no distinctive flavor which could be recognized by 
critical judges was im parted by the cottonseed meal. T he 
las t scores by K ent and McKay in  the second to the sixth pe­
riods inclusive were made to determine the keeping quality of 
bu tter of th is kind during the first two weeks after churning. 
T he  butter thus scored was kept in the college creamery 
refrigerator and the scores do not indicate any abnormal de­
terioration. These results do not fully accord with the com­
mon opinion concerning cottonseed meal as a dairy feed, nor 
are they entirely in harmony with the work of other sta­
tions along sim ilar lines, where cottonseed meal has been 
fed in  larger quantities, though they correspond quite close­
ly w ith w ith  the results of the Texas and other stations 
where the meal has been fed in comparatively similar 
amounts.
T he opinion th a t cottonseed meal feeding even in a 
moderate degree injures the flavor of butter and gives more 
solidity and a h igher m elting point, has gained considerable 
credence among dairymen. T h is  investigation does not indi­
cate th a t such results may be expected from the use of the 
feed in  amounts w ithin the range here reported, viz: two to 
six pounds. T he Texas experiment station has conducted 
extensive feeding experiments w ith cottonseed meal and 
Bulletin No. 29 of th a t station shows th a t the effect was 
apparent on a  grain  ration consistiug of one-fourth 
cottonseed meal but th a t neither the quality of butter, the 
m elting point, nor the volatile acids were m aterially affected 
un til the ration consisted of one-half cottonseed meal and th a t 
when three-fourths or more of the ration was cottonseed the 
volatile acids sometimes fell off fully one-half and the m elting 
point went up about five degrees. T his indicated a positive 
and quite strik ing  effect from excessive feeding of cottonseed 
meal, bu t the work of both the Iowa and the Texas station 
does not indicate any particular disturbance of the composi­
tion, quality, or flavor of butter from feeding cottonseed meal 
in  quantities not exceeding five pounds per day. Inasm uch
446
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as th is  is perhaps as extensively as i t  will ever be advisable to 
feed the meal in  Iowa i t  is safe to conclude th a t i t  m ay be 
used as a  dairy feed w ithout injury to the butter product 
when the circumstances are such as to w arran t its use. A t 
the tim e of th is investigation corn was selling in the local 
m arkets of th is sta te  for fifty cents a bushel, and in some 
cases more; bran a t from $15.00 to $18.00 per ton, and oil 
m eal $23.00 per ton, while cottonseed meal was delivered at 
the station a t $16.75 per ton. These conditions made cot­
tonseed meal the cheapest nitrogenous product then  on the 
m arket for balancing the dairy ration. T he abnormally low 
prices of corn, oats and bran prevailing a t the present time, 
however, preclude the use of cottonseed meal in  any farm  
ration in  Iowa th is winter. Should conditions sim ilar to those 
of 1895 recur, cottonseed meal m ay be safely and advantage­
ously used in the dairy ration and for fatten ing  cattle; but 
for some reason yet unknown it cannot be used w ith safety 
in  feeding hogs, though it may be fed to cattle for a  reasona­
ble length  of tim e w ithout injury to hogs ge tting  the drop­
pings as was shown in the experiment reported in Bulletin 
28 of this station.
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